Eco . . - s Vs |,,. . o . P . Vital Sign | ALKA | PUHE
Vital Sign Cat
Char ital Sign Category Monitoring Objectives a8 Vital Sign Monitoring Question(s) Monitoring Method Metrics Rank (0-5)| Rank Rank COMMENTS / NOTES
. - : Y -
Monitor sound sources, frequendies, Alien, Natural, Human Are alien species sgunds appropriate tlo manageme_nt zone? Are naturally _ _ frequ_ency (hz), frequency (time), Sound
Soundscapes H1 present sounds maintained at appropriate frequencies, occurrence, db point/plot sampling durations, Sound levels, sound source 2.6 4.4 2.3
occurrence, and levels Soundscapes X o
levels? identification
Monitor landscape / seascape appearance H2 |Viewsheds Are landscapes/seascapes changing? historical photos qualitative 2.7 4.6 3.0
Viewscapes / Al tural light/dark cycl intained iate (
Lightscapes —_ . re natural light/dark cycles maintained as appropriate (eg no . . L . o
¢} p Monltor light levels and characteristics of H3 Lightscape & Night sky inappropriate shading, etc)? Is artificial light restricted to basic human above ground (aerial or satellite) vs on ground Light intensity, spatial distribution, temporal 27 46 0.0
light/dark cycles measurements (photographs) frequency
safety needs only?
Monitor points of entry for invasive species |H4 Alien Invasive Species Points What gre points of entry.for |nv§S|ve species, ALL taxa? What species are Point / port of entry monitoring Numbgr, identification of species detected / 34 44 33
of Entry being introduced--reaching the islands? interdicted
Land Use Monitor water use _adjacent to or upstream H5 Water Us_e(s) Within & Wh|ch resourcgs arg mogt at risk due to conflicting water uses Stream gages, well monitoring/logs Volume, rate 3.0 44 26
from park boundaries Surrounding Parks (withdrawals, diversions, inputs)?
Monitor land use adjacent to, or upstream Land Use(s) Within & What areas are most at risk due to conflicting adjacent changes in land . . .
of, park boundaries He Surrounding Parks use (e.g. ranching, urbanization)? Aerial photography, mapping, plots change detection maps 3.4 48 3.0
Monitor debris-trash occurrence in coastal
riparian, wetland, and lacustrine habitats; in |H7 |Litter/debris What are levels of ltter within parks.l Where s I|tter|n_g( dumping of trash surveys of activity & locations quantity present / removed 3.1 4.8 4.6
. taking place? What are areas of marine debris deposition?
or near high use areas
: e
c H8 | & Groundings/Anchor Are use levels changing? What are trends? plots, transects, and surveys § >/deg piing, pe . 2.5 4.6 2.0
3 coral, quantity of beach users, quantity of diver
o Damage ’
S hours, water films
2 Monitor patterns of park visitation, use & Are loatl Sor ntersiv | o "
< damage (terrestrial & marine) Footprint & Visitor Use re locations and/or intensity in use areas (visitor or management) VERP program, repeated mapping of use areas, )
= H9 changing? Are use levels associated w/detectable levels of resource : erosion, plant cover 3.3 4.6 2.8
@ Patterns plot sampling
;’o change?
g H10 Sub3|_stence_ What_ areas are gffected by sub&s_tgnce farming and how are these Mapping/gps perimeter of farmed areas, aerial area covered by disturbance, Distribution 12 40 10
= Farming/Agriculture practices modifying plant communities? photos
_“;’ Surveys in various targeted habitats:
o o ing? 2 i
8 Park Use & Activities  Monitor incidence & occurrence of . . Are ha.rvesF Ie\'/els. changing? What are trends? Is. human harvgsF pharrpaceutlcal plants, therr'n.al pools, coral reefs, harvest composition, harvest quantity, Research
5 . . H11 Bio-prospecting Harvest changing distribution, abundance, or other population characteristics? intertidal zones, etc. Quantification of research . 1.9 4.8 2.0
8 bioprospecting - N . L activity
» What are current trends (research activities) in bioprospecting. activity, harvest levels, and of targeted
population characteristics.
H12 |Coral/Sand Mining Harvest Are harvest levels changing? What are trends? plots/transects and remote sensing harvest composition, harvest quantity 1.2 4.8 2.3
H13 Culturally Significant Plant What impact does_gathenng of plant materials by humans have on Transects, plots Cover, demographics, density 25 48 28
Harvest harvested populations?
Monitor levels of take & harvest of Culturally Significant Is human harvest changing distribution, abundance or other population Svstematic monitoring and/or population survevs
harvested species (marine, freshwater, and 'H14 y o9 ) characteristics? Can there be a balance between management goals of y . 9 pop Y$ | collection statistics, counts by class, Creel counts 1.6 4.8 2.8
) Vertebrate Species Harvest L . . . of harvested species
terrestrial) or resources (coral, sand) sustaining population numbers and culturally important species?
Are harvest levels changing? What are trends? Is human harvest Systematic monitoring of fishing and harvest of |catch per unit effort, collection statistics (quantity,
H15 Reef Fisheries Harvest changing distribution, abundance, or other population characteristics? shellfish and other inverts in coastal areas; age/size), composition, Creel counts, harvest 2.6 4.8 2.0
Harvest includes legal and illegal take. population characteristics of target species quantity
Monitor patterns and effects of use and Are locations, extent and/or intensity in use areas (visitor or management)
mana epment H16 |Management Zone uses changing? Are use levels associated w/detectable levels of resource mapping quantify and qualify uses and extent(s) 3.1 4.4 3.0
9 change?
Management Zones
Monitor effects of management practices on H17 Wilderness Areas - HAVO, Monitor to identify the need for, or effects of, management actions Limits of acceptable change. Nature, magnitude, Limits of Acceptable Change (LAC) 11 46

wilderness character

HALE, other Unofficial

and source of impacts
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Monitor visibility P1  \Visibility Is sight distance, extinction, and quality reduced? Aerosol filters, cameras sight dlstar.lce (extl.nc.:tlon coefficient), particulate 29 4.6 3.0
concentration, turbidity
Track rates of atmospheric deposition P2 At_mospherlc Deposition: Wet Document differences in Human vs. Volcanic vs. other natural sources Station data Total Hg &_Hg concentration, Total N & N 21 3.2 1.0
(direct & occult) and Dry concentration, Total S & S concentration
Atmospheric Gases: Climate |How are atmospheric gas concentrations changing and are these Air toxics c.once.ntratlon/human, coz
. X X K . . concentration/climate change, Nox
P3 |Change Indicators, Human changes having ecological or human health impacts? How does volcanic |Station data . . 2.2 3.2 1.0
. Lo R . concentration/humans, O3 concentration/humans,
Pollutants, Natural-Volcanic  activity influence air quality? h .
S concentration/volcanic
Track atmospheric concentrations of P4 | Marine Aerosols How do marine aerosol levels vary over time and space? station data species, concentrations 14 2.2 1.0
particulates and gases, levels of radiation-- . .
emphasizing those with known human Atmospheric Particulates: ] ] ) ] ) ] . )
health or environmental impacts P5 Climate Change Indicators, How are atmospheric particulate species and concentrations changing Station data Dust, Particle analyses/species: 10-2.5-1 micron 29 26 10
. . . Human Pollutants, Natural- and are these changes having ecological or human health impacts? cuts, species ’ ’ ’
Climate & Air Quality .
Volcanic
P6  |Solar radiation How are solar radiation inputs, UV-B, photosynthetically active radiation, ' UV-B monitoring (eg Brewer's), PAR sensors, upwelling / downwelling 27 44 20
or other wavelengths, fluxes changing? total flux
. . - . . fog, wind, temperature, solar radiation, soil
?
Monitor core weather/climate conditions 57 \yeather & Climate What are ranges of climate parameters within each park? Are they Weather stations (RAWS, COOP, NPS-ARD). moisture, relative humidity, fuel moistitemp, 3.4 3.8 2.3
within each park (on each island) changing? -
wetness, precip (direct & occult)
Monitor frequency and intensity (severity) of . ” ) ) »
extreme events (hurricanes, waves, winds, | P8 Extreme events (weather & What.are mype;cts of extreme events? HO\;V often do they occur, and at NOAA, USGS, NWS hurrlca.ne ext.elntllntensmes, ENSO 3.0 46 3.0
rain, etc.) ocean) what intensity? What are temporal trends” extent/intensities, etc
Id.entlfy and monitor spat'lal ‘?a“e"?s of . . Provide baseline data to help evaluate stability and variability in climate Lifting condensation Level, Temperature lapse
] climate, such as trade-wind inversion Climate Representations - 2- . ) . . . ) . .
5 . e - P9 . : affecting natural populations, processes, and large scale ecological modeling or mapping rates, Trade-Wind Inversion, Cloud patterns (incl. 1.7 3.2 1.0
< elevation, lifting condensation level, lapse & 3- dimensional . o
@, drivers? radiation)
8 rates, etc.
§ Monitor physical ocean dynamics--ocean Ocean/Physical Dynamics: Zil:’ZZt:l?a;rlgiitxrn? r;tl d:;?;/v’\allje‘) Elgig r\mlte I;);te}lllietlgd
@ phy : Y P10 |Currents, Sea Level, Is variation within normal range? What are temporal trends? Tide Gauge, GIS, Buoy data, satellite data ! g ) _g C 2.7 4.6 1.0
3 currents, sea level, tides/swell . data, sea level, flood timing / magnitude, tide
5 Tides/Swell .
o fluctuations
Q . . Aquatic senescence, Coral growth-CaCO3
=1 Monitor cycles of nutrients and elements . . . . . N . S )
=3 . . . . Biogeochemical Cycles - How are fluctuations changing over time (source, directions, levels of - deposition, Forest productivity (litter rain,
= within soils and water--including carbonate |P11 : . monitoring plots . . 2.5 3.2 1.0
o . . Nutrient Cycling flow)? incremental growth), Key constituents (N, K,
=4 (oceanic), nitrogen, and phosphorous
@ CaCO03)
Monitor soil erosion P12 | Soil Erosion What are causes and locations of soil erosion? erosion pins, sediment collectors, mapping Rate of change? 29 4.6 4.6
. . . . . " . . . . bacteria, fungal/microrhizzal
- ? ’ ’
P13 |Soil Quality - Biological Are soil communities changing? Soil sampling and analysis worms/nematodes/arthropods 1.7 2.4 0.0
Monitor soil quality trends (physical, . . . . . o " N . . . appropriate WQ measures, cations, pH, soil
toxics/contaminants, other biclogic and P14 |Soil Quality- Chemical Are soil buffering and filtering qualities changing? Soil sampling and analysis composition, Total Nitrogen & Total Carbon 1.9 2.6 0.0
nutrients) DOC, grain size, moisture content, parent
P15 |Soil Quality- Physical Are physical soil properties changing? Soil sampling and analysis material, percent organic matter, permeability, 2.3 2.6 1.0
Soil, Water, & Nutrient POC
Dynamics istributi i i
. - . Soil Crust Change (Arid- What are pressures/impacts on soil crusts, and how are they distributed in |soil and geologic mapping, remote sensing, d|str|but!9n of soil crysts, PH, rainfall s.Lfbstrat.e
Monitor condition and extent of soil crusts P16 o . . L. . composition, volcanic aerosol composition, wind 0.9 4.6 2.0
Semiarid habitats) space and time? periodic change analysis spd/dir
erosion, discharge / recharge, diversion patterns,
Monitor trends in surface water flow regimes|P17 Flowing surface water What are usual rates & range of ﬂow_. What is timing & magnitude of gages, sampling at permanent sites flood t|m|qg / magnitude, withdrawal & 27 36 39
hydrology floods or droughts? Is erosion occurring, or are flow channels changing? consumption rates, stream cross-section, stream
discharge, stream gradient
erosion, flood timing/magnitude, flow, parent
Monitor wetland (incl. anch|a_1||ne ponds) Wetlands (incl. anchialine What are freshwater/saltwater recharge rates? What is habitat extent? - . . . matenal/geomqrphology, plant_ c_over/ species
water flow exchange dynamics, size, and P18 . . measure salinity, residence time, mapping present, pool size, depth & salinity, rainfall, 3.2 4.6 3.6
P pools) hydrology What are temporal trends in recharge rates and habitat extent? . ;
distribution sediment loads, stream cross-section, stream
discharge, stream gradient
Monitor ground water flow rates and . What are rates of subsurface flow? What is level of freshwater/saltwater . . dlschargg{recr.\arge, |njec.t|0ns (s_ewage),
R P19 |Groundwater dynamics L well, seep, & spring discharge measurements permeability, tide fluctuations, withdrawal & 2.4 4.4 2.3
direction of movement (recharge) mixing? What are flow patterns? consumption rates
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P20 Ground Water Quality Core Is variation within normal range? What are temporal trends? yvater §_almpl|ng from dedicated monitoring wells |temperature, pH, salinity (sp. cond.), Dissolved 28 46 00
parameters in addition to supply wells Oxygen,
_ _ P21 Marine Water Quality Core Is variation within normal range? What are temporal trends? in-situ m_easurer_‘nen_ts and_ collection of samples | temperature, pH, salinity (sp. cond.), Dissolved 33 46 20
Monitor water quality core parameters parameters at established sites including controls Oxygen, PAR
P22 Surface Water Quality Core Is variation within normal range? What are temporal trends? in-situ m_easurer_‘nen_ts and_ collection of samples | temperature, pH, salinity (sp. cond.), Dissolved 36 44 20
parameters at established sites including controls Oxygen, PAR
. . . Y nutrients, total suspended solids/turbidity,
P23 Ground Water Quality Is variation within normal range? What are temporal trends? .Wa‘er §_e1mpl|ng from dedicated monitoring wells chlorophyll A, alkalinity, anions, cations, redox, 2.6 4.2 0.0
Supplemental parameters in addition to supply wells .
total organic carbon,
. . . . . . nutrients, total suspended solids/turbidity,
Monitor supplemental water qualit; -
: upp W quality P24 Marine Water Quality Is variation within normal range? What are temporal trends? in-situ m_easurer_‘nen_ts and_ collection of samples chlorophyll A, alkalinity, anions, cations, redox, 29 3.6 2.0
parameters Supplemental parameters at established sites including controls .
total organic carbon,
Surface Water Quality e s in-situ measurements and collection of samples nutrients, total susp.er)ded sphds/tur@dlty,
P25 Is variation within normal range? What are temporal trends? ) L . chlorophyll A, alkalinity, anions, cations, redox, 3.5 4.4 2.0
. Supplemental parameters at established sites including controls .
Water Quality total organic carbon,
P26 G.“’””‘?' Water Quality - Is variation within normal range? What are temporal trends? yvater §§mpl|ng from dedicated monitoring wells bacteria, biological oxygen demand 29 4.6 3.0
Microbiology in addition to supply wells
Monit icrobiological watt lit i ity - : - -
onitor microbiological water quality P27 M.arlne‘ Water Quality Is variation within normal range? What are temporal trends? ‘coIIecFlon of samples at established sites bacteria, biological oxygen demand 2.8 4.6 2.6
parameters Microbiology including controls
P28 Sgrfacg Water Quality - Is variation within normal range? What are temporal trends? .collecpon of samples at established sites bacteria, biological oxygen demand 29 4.6 2.0
Microbiology including controls
P29 Ground Water Quality - Toxics Is variation within normal range? What are temporal trends? yvater §_ampl|ng from dedicated monitoring wells chemlgal oxygen FJemand_, r_'neavy metals, 28 46 00
& contaminants in addition to supply wells herbicides, organics, pesticides
Monitor toxic and contaminant levels in P30 Marine Water Quality - Toxics Is variation within normal range? What are temporal trends? vyater sampll.ng, sediment sampling, animal cheml;al oxygen fjemand: heavy metals, 3.0 46 20
water & contaminants tissue sampling herbicides, organics, pesticides
P31 Surface Water Q}Jallty ) Is variation within normal range? What are temporal trends? vyater sampllr\g, sediment sampling, animal chemlgal oxygen Qemand: heavy metals, 3.7 4.6 2.6
o Toxics & contaminants tissue sampling herbicides, organics, pesticides
% P32 Marine Water Quality - What are community dynamics of marine & estuarine sediment benthic community composition (transects, diversity, species richness, indicator species, 28 26 30
o . . L » macroinvertebrates communities? quadrats, traps, trawls, tows) recruitment ) ) )
=R Monitor biological invertebrate communities Surt Water Qualit bonthi T - otandard p T —m— dicat -
o) p33z oY age ater Luallty - What are community dynamics of benthic freshwater communities? en |.c com.munl ¥ composition of standar |ver§| ¥, Species richness, Indicator species, 2.6 4.3 2.0
3 macroinvertebrates sampling units recruitment
3
g:_) P34 Volcanic pnrest - Ground Whgt role does voIcan_p_achwty and deformation play in maintaining Dry and wet tilt meters, dilatometers, GPS GPS, subsurface temp, tilt meters 14 36
) . . o Deformation public safety, park facilities, and how do they affect natural processes?
o Monitor surface volcanic activity (lava flows,
3 eruption events & ground deformation) What role do | q | b et \ facil R ‘ lob " it
= . at role do lava flows play in maintaining public safety, park facilities, emote sensing, visual observation, tilt meters . R .
o -
7 P35 |Volcanic Unrest - Lava Flows and how do they affect natural processes? and dilatometers, GPS ground deformation tube mapping, flow direction/magnitude, GPS 12 46
Hazards P36 Se_lsmcny of Non-Volcanic Can we identify trends and predict hazards? Seismometers (local and global) tilt meters, se|smometer_s, dl_latometers (pre_ssure 1.9 4.4 2.8
Origin gauges), EDM (Electronic Distance Measuring)
Monitor volcanic & non-volcanic seismicity
o . - . . . . tilt meters, seismometers, dilatometers (pressure
° )
P37 |Seismicity of Volcanic Origin | Can we identify trends and predict hazards? Seismometers (local and global) gauges), EDM (Electronic Distance Measuring) 1.8 4.6
Monitor extent, location, and causes of . ) Can we predict slope failure hazards to protect habitats and human Rainfall and other climactic analyses (precursors |soil saturation, soil/ground creep, substrate
. . P38 |Mass Geologic Wasting . . . . " o o 1.6 4.6 2.0
mass wasting events (e.g. landslides) safety? Can we monitor or identify causes? What are temporal trends? and catalysts), stream gauges, remote sensing  composition/permeability, substrate distribution
© . . . ) human development/infrastructure, substrate
& )
% Monitor shoreline dynamics P39 Coas.tal Shorellng Change Where are shorelines advancing, retreating, or stable? .“de g?UQ?’ GPS,.rer'note sensing, ﬂe!d composition, shoreline aspect/position/slope, sea 3.2 4.6 2.8
S (erosion & accretion) investigation, periodic change analysis )
= level, nearshore physical oceanography
. e . . . o L - grain size & parent material, rainfall, soil crust
Track dune locations and topography P40 Dune F)hange (erosion & Are drought & desertification influencing topsoil transport and remote sensmg, field investigation, periodic development, substrate composition, substrate 09 29 20
accretion) seed/nutrient transport patterns? change analysis o S ) .
distribution, veg stabilization, wind spd/dir
Identify and monitor the extent of permafrost P41 Perma.frost on Big Island Is.extent of permafrost declining? Influence on ground subsidence, slope Rem(?te Sensing (groupd pe'n.etratlng radar), temperature, yolcanlc ac.tlwty (heating), 00
Landforms summits failure, etc? satellite thermal analysis, drilling permafrost thickness, rainfall
Cave Environmental Are cave systems impacted and changing as a result of above ground litterfall, Species distribution & abundance,
P42 conditions changes or human activity & cultural practices? Are environmental Station/plot data human use levels, temperature, humidity, ground 2.0 4.2 0.0
conditions in caves changing (temp, humidity, light, etc.)? compaction, etc.
Monitor karst and non-karst cave and lava
tube habitat characteristics, topography, i ion? i i iodi i . i
pography P43 Cave Geology: non-karst What are pat_terns of ml_neral accretion? Where &_when are geolc_)g|c mapping, periodic measurement of dimensions, feature size, extent 292 44 20
and extent collapse/skylight formation or enlargement occurring? physical parameters and feature types
. Are changes in karst systems leading to potential bedrock collapse, well | Geologic mapping, remote sensing, surface . . .
P44 | Cave Geology: karst yield disparities, poor groundwater quality, soil instability? water chemistry, groundwater discharge patterns baseline mapping, groundwater flow/quality 0.9 4.0 0.0
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T1 S?” and Pollen Landscape Are intact paleo landscapes being altered? Mapplng; Pollen and charcoal assemblages, soil Rate of change? 2.3 3.4 2.0
History horizons, etc.
Monitor patterns of distribution & extent of i ing? iti i i i .
i p istributi X T2 Ecozone Boundaries Are Iogatlons of ecotones changlnlg Are the communities that comprise vggetatlo.n mapplng, landscape photography, change detection maps 21 3.4 10
community types ecological boundary zones changing? high spatial resolution plots
& Landscape Fragments, Patch 'How are the distributions of plant communities and land cover inside and . . )
Q
§_ T3 Size, Land Cover immediately outside the Parks changing over time? Mapping, repeat photography FRAGSTAT statistics, Vegetation type 2.6 4.4 2.0
8 Monitor fire regimes and effect on Fire Effects & Dynamics: What is a natural fire frequency? What changes in plant community chanae in vegetation structure. Cover. densit
® . 9 T4 |Vegetation and Landscape composition and structure result from fire? What are the biogeochemical |Transects, plots, histories '9 9 o . Y, 2.5 3.6 4.0
vegetation ) erosion, nutrient loss, species composition
Level effects of fire?
. . . What percentage of trees in a populations is declining or dying? What Plant cover, density, vigor, size classes, species
Track insect and disease presence during . ) ; L . P : . f
. T5 | Forest Dieback proportion are dying by natural vs. non-native influences? What are Transects, plots, population surveys composition, Density of herbivores relative to 15 2.8 2.0
forest dieback .
temporal trends? degree of dieback
. . . T6  Terrestrial Plant Biodiversity Are therg _detectable short-term changes in selected native plant plots, transects abunda_tnce, density, cover, Abundance and _ 36 4.2 3.0
Monitor community dynamics, structure, communities? trends in selected focal groups of plant species
function, and composition What I ; prT— m = Tetoot c P - I o
T7 | Long-term Plant Succession at are long-term trends in plant community composition and structure, Transects, plots, mapping, remote sensing over, density, vigor, size classes, growth rates, 35 38 30
regardless of management treatment or land use? species composition
Recovery/Change of Native . . ” ) . ) . .
O
2 T8 Vegetation with Alien Plant What are trends in plant community composition and structure in Transects, plots Cover, dgnsﬂy, wggr, size classes, species 35 38 4.0
g Control response to alien plant control treatments? composition, recruitment rates
C
E_- Recovery/Change of Native |What are trends in plant community composition and structure after Transects. plots. Monitor fenced areas where Cover. density. vigor. size classes. species
Monitor effects of management on native T9 |Vegetation with Feral removal or sustained control of feral ungulates? Are habitats damaged by » PlOtS. L ¥, vigor, »SP 2.4 4.0 2.0
- . . ungulates have been removed. composition
communities Ungulate Control alien ungulate species restorable?
Recovery/Change of Native | Are native plant species recovering where invasive invertebrates are species composition, vigor, size classes, density,
§ T10 |Vegetation with Invasive Alien |controlled? What are trends in plant community composition and Transects, plots Cover, abundance & distribution of alien inverts & 1.8 3.8 1.0
< Invertebrate Control structure following invasive invertebrate control? native pollinators, flower & seed production
5
] Invertebrate Biocontrol of WhaF is the long-term impact/efficacy on populations of blac_kberry, . .
. . . T11 passionflower, & other pests? Are non-target plants, especially natives, | Plots & transects for plants Infestation rates 1.7 2.4 2.0
Monitor effects of biocontrol on native and Plants .
) ) : being affected?
P~ mvasive species Plant Path Bi trol of |Whatis the i t/effi lati f control t: t? Al
o T12 PlantPathogen Biocontrol o at is the impact/efficacy on’)popua ions of control target? Are non- Plots & fransects Infestation rates 16 29 20
w 3 Plants target species being attacked?
e =3
& ) Monitor population size and distribution of
5 "O"' native, endemic, or focal species, including
a ] response to restoration efforts. Where Native Plant Species What are the distribution, abundance, and demographics of threatened, . . .
3 < . . ) . . . . L phenology, survival, soil seed bank, population
< 23 appropriate, measure demographics T13 | Protection (T, E, S-0-C endangered, and rare native plant species? Are plant populations Mapping, plots, counts in size classes structure. Distribution. density. reproduction 4.0 4.4 3.8
g (size/age structure, reproduction, species) reproducing at self-sustaining levels? ’ ’ Y. rep
@ recruitment, etc.) of selected indicator
species
g
2 - — - - -
5 Established Plant Disease & What is the incidence and _Ievel of d|s§ase in populations? A_re
o T14 diseases/pathogens affecting populations? What are trends in 29 3.2 3.6
> Pathogens disease/pathogen?
Monitor disease incidence and impacts, P gen’
especially on native species Alien Incinient Plant Disease | V/Nere are disease locations outside parks? What species are they
T15 P affecting? What are rates and directions of spread? Identify existing 2.6 3.7 3.0
& Pathogens . s .
disease/pathogen incidence, impact, and trends?
Monitor extent and response to treatment of Established Alien Species - | What is the distribution and abundance of established alien plants? What . L T .
. . . . T16 . . Mapping, transects, plots, counts in size classes |Distribution mapping, frequency 4.0 3.9 4.0
established invasive species Plants is the rate of spread of alien plants?
Is species present, if so what is the nature and extent of infestation? What . . . .
. . . . . . Passive surveillance and follow-up; surveys in .
Monitor occurrence of non-established . . . are the most effective strategies for detecting and preventing new . . . ; . Presence/ absence, rapid assessment of extent
L ) . . T17 |Alien Incipient Invasive Plants |, . . ., |high- risk sites (eg.roadsides, trails, ports, ) . 3.7 3.3 4.0
(incipient) invasive species invasives species? Where should efforts be focused? What are potential disturbed sites) of infestation
impacts?
T18 Tgrrgstrla} Invertebrate What are trends in distribution and abundance of hyper-diverse groups Population surveys, transects, plots Diversity, evenness, endemism 29 32 20
. . . Biodiversity w/in parks?
Monitor community dynamics, structure, T rial Vortobrat
function, and composition errestrial Veriebrate
P T19 [(including off-shore islets Are there long-term changes in selected native vertebrate communities? | Population surveys Abun.dance and trends of selected vertebrate 3.3 3.4 3.0
) o ) species or groups
refugia) Biodiversity
g 9 Recovery/Change of Native What native species are recolonizing restored areas? Which ones are abundance, Presence, trends of selected species
@ g T20 |Invertebrates Communities not? P 9 ’ Transects, plots o ArouDs ’ ’ P 2.5 4.0 3.6
g 5 with Native Plant Restoration ’ group
¢ = Monitor effects of management on native ]
communities Re_co_very/chang_e of Native What are trends in plant community composition and structure resulting . size classes, vigor, species composition, seedling
Wildlife and habitats . . . . Transects, plots (monitoring of areas where . .
. . . from outplanting and seed-sowing activities? What is the response of ) . recruitment, growth rates, Cover, animal
T21 |(including wetlands) with . . A . seeds have been broadcast and native species . ; . . 3.2 4.0 0.0
. . native vertebrate and invertebrate populations to plant community reproductive success, animal popn size, animal
restoration of native . s . outplanted) . ; ;
vegetation restoration? What are priority plant species that should be restored? popn growth rates, survivorship, density
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Monitor effects of biocontrol on native and Invertebrate Biocontrol of What is the impact of biocontrol agents on native moths, beetles, & . . .
. ) : T22 e . ) ) . Population surveys, rearing Infestation rates 1.7 2.2 2.0
invasive species Invertebrates parasitoids? What is the impact/efficacy on target populations?
123 F_orest Birds and Bats Are d|_str|but|on, abgndance, ot_her population c_:haracterlshcs, or habitat Population surveys (forest bird methods differ Abundance / density, distribution 3.1 44 0.0
(includes T & E spp.) changing? Determine population levels over time. from those for raptors or bats)
T24 |Herps (native) Are d|§tr|but|on, abgndance, ot'her population gharacterlst|cs, or habitat Population surveys Abundance / density, distribution 1.7 3.2 1.0
changing? Determine population levels over time.
T25 ISnverFebraft%Chansmatlc or Ar:e d|§tr|l?>ut|;)r1t, abgndance,l ot'herI poplulatlon (':haracterlstlcs, or habitat Population surveys Abundance / density, demographics, distribution 3.2 34 20
Monitor population size and distribution of pecies of Concern changing? Determine population levels over time.
native, endemic, or focal species, including - - - — - — -
response to restoration efforts. Where T26 Seabirds (including T & E Are dI.StI'IbUtIOH, abgndance, ot.her population _characterlstlcs, or habitat Population surveys Abundance / density, distribution 3.5 3.6 2.8
: . spp.) changing? Determine population levels over time.
appropriate, measure demographics
(size/age structure, reproduction, Shorebirds and Waterbirds Are distribution, abundance, other population characteristics, or habitat . . N
recruitment, etc.) of selected indicator 27 (including T & E spp.) changing? Determine population levels over time. Population surveys Abundance / density, distribution 33 4.2 28
species
Terrestrial Invertebrates
T28 |Associated with Habitat What are trends in invertebrate indicator species? Population surveys abundance, distribution, demographics 2.7 4.2 2.0
Quality
Terrestrial Invertebrate P— . _— .
T29 |Species Protection (T, E, S-o- Are d|_str|but|on, abundance, other population characteristics, or habitat Mapping, plots, population surveys abundance, distribution, demographics 2.9 4.4 2.3
. changing?
C Species)
Established Disease & What is the incidence and level of disease in populations? Are . . .
. . X . X Continue to monitor bird, bat, and herp L
T30 |Pathogens of Terrestrial diseases/pathogens affecting populations? What are trends in ) . ) incidence, Presence/ absence 25 3.8 1.0
. populations (VCP, mist-netting)
. . o . Vertebrates disease/pathogen?
Monitor disease incidence and impacts,
especially on native species Alien Incipient Disease & Where are disease locations outside parks? What species are they Surveys in high risk sites; passive surveillance,; |Presence/absence, rapid assessment of extent of
T31 Pathogens of Terrestrial affecting? What are rates and directions of spread? Identify existing education, outreach, public reporting, and follow- |infestations (distribution, identification and 25 3.2 2.0
Vertebrates disease/pathogen incidence, impact, and trends up numbers of host and/or vector species involved)
. . . What are the relative abundance and population trends of feral ungulates? Inc?ex of ungulate dgmage (to both pla.ants and
4 T32 Established Alien Species - What the i ts of feral lates? | tition fi ) - Animal activity t " animals as appropriate) index of erosion damage 24 44 10
® o - F at are the impacts of feral ungulates? Is competition from invasive spp |Animal activity transects . . . .
5 o) o eral Ungulates . e . 2 by ungulates, plant species recovery after
w @ =1 S changing distribution, abundance, etc. of native spp.?
2 a 2 c removal of ungulates
N B —
% r8r| @ > Ef/t::il\llseh'l?grf:set:al pecies - How effective is control? What are the abundance, distribution, and
Q 2 T33 seasonal and year-to-year variations in populations? What are trends in | Transects, plots, population surveys abundance, distribution, demographics 2.4 3.4 3.0
ZF @ Invertebrate Pests of natural impact?
g systems ’
g N
Monitor extent and response to treatment of Treatment and control Transects/plots (for Plants: species composition, population and/or
established invasive species Established Alien Species - | Are native plant and animal species abundance or distribution changing in . 'SP . community structure. Animals: VCP, transects,
- L ’ plants); other methods appropriate for native . " .
T34 Predatory Terrestrial response to predators or predator control? What are trends in invasive . | other methods to monitor critical life stages 3.4 3.4 2.0
X X vertebrates of interest (VCP, transects, etc.); X - .
Vertebrates species populations? ) identified as impacted by predators. Predator
population surveys for predators B
population indices, presence/ absence
Established Alien Species - . . . . ”
T35 |Terrestrial Invertebrate Pests Morutor population fluctuations to determine when additional control Population surveys Infestation rates of native and alien fruits 1.8 3.4 2.6
. actions are needed
(agricultural)
Established Alien Species - . . . ) L
T36 |Terrestrial Invertebrate Pests Characterize extent (?f |rT1Pact invertebrate pests are having on historical Periodic sampling of structures Infestation rates 1.9 3.6 2.0
and other culturally significant structures?
(human structures)
. . . Is species present, if so what is the nature and extent of infestation? What . . .
Alien Incipient Invasives - . . . . Passive surveillance and follow-up on reports; L
. are the most effective strategies for detecting and preventing new ) . . Predator population indices, presence/ absence,
T37 | Predatory Terrestrial . . . . |education, outreach, and public reporting; ) . : 3.3 3.2 3.3
invasives species? Where should efforts be focused? What are potential L ) . rapid assessment of extent of infestation
Vertebrate . surveys in high- risk sites
impacts?
Is species present, if so what is the nature and extent of infestation? What . . .
. . . . . . . Passive surveillance and follow-up on reports; P .
Alien Incipient Invasives - are the most effective strategies for detecting and preventing new ) . . distribution, Presence/ absence, rapid
T38 i . . R . |education, outreach, and public reporting; X . 2.0 2.4 1.0
Fungi invasives species? Where should efforts be focused? What are potential L ) . assessment of extent of infestation
. . . ” surveys in high- risk sites
Monitor occurrence of non-established impacts?
(incipient) invasive species Is species present, if so what is the nature and extent of infestation? What ) ) )
. . . . . . . Passive surveillance and follow-up on reports; R .
Alien Incipient Invasives - are the most effective strategies for detecting and preventing new ) . . distribution, Presence/ absence, rapid
T39 X . . . . |education, outreach, and public reporting; K ! 2.2 2.9 3.6
Terrestrial Invertebrates invasives species? Where should efforts be focused? What are potential S ) . assessment of extent of infestation
. surveys in high- risk sites
impacts?
Is species present, if so what is the nature and extent of infestation? What
T40 Alien Incipient Invasives - are the most effective strategies for detecting and preventing new Passive surveillance and follow-up; surveys in distribution, Presence/ absence, rapid 26 3.1 10
Vertebrates invasives species? Where should efforts be focused? What are potential  high- risk sites assessment of extent of infestation ’ ’ ’
impacts?
Cave Commun Cave & lava tube
System ity Monitor changes in cave communities T41 communities Are cave (biotic) communities changing? What are temporal trends? Population surveys, root type and abundance abundance, distribution, demographics 2.0 3.2
s
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Eco . . - s Vs |,,. . o . P . Vital Sign | ALKA | PUHE
Vital
Char ital Sign Category Monitoring Objectives a8 Vital Sign Monitoring Question(s) Monitoring Method Metrics Rank (0-5)| Rank Rank COMMENTS / NOTES
Producers Monitor com_nqumty composition, structure, F1 C(_)mmunlty dynamics of What spe_mes & groups are present? What are normal rates of periadic benthic sampling abundance, distribution, demographics 25 3.2 26
and productivity primary producers productivity? Where are algal blooms present?
(@)
] . . . Aquatic and Riparian Species .
3 q
3 Monl_tor community dyqamlcs, structure, F2 |(vertebrate and invertebrate) |Are there long-term changes in selected aquatic native communities? population surveys, transects Abundance and trends of selected species or 3.5 4.2 2.6
c function, and composition . . groups
S, Biodiversity
<
. . L . . . What is the incidence and level of disease in populations? Are . .
Monitor disease incidence and impacts, Freshwater Animals Disease | . . ) ) . . . disease types, occurrence, tissue samples,
. . . F3 diseases/pathogens affecting populations? What are trends in visual surveys of possibly affected populations 2.2 3.2 2.0
especially on native species & Pathogen disease/pathogen? vectors
- ?
g
g Monitor population size and distribution of
o) native, endemic, or focal species, including
3 o ) . . . .
m S response to restoration efforts. Where Amphidromous Fauna S|z.e Is variation within normal range, why not? What are selected short- and Size & age structure: transevtts, plots. Repro & abundance of size classes, recruitment and
9} 7 appropriate, measure demographics F4 |Age Structure, Reproduction . recruit: downstream larval drift & upstream . . . . 21 3.2 2.0
o c . ; . long-term trends? Is recruitment at normal levels? IR reproduction rates, species diversity
2 3 3 (size/age structure, reproduction, and Recruitment immigration.
g— 3 g recruitment, etc.) of selected indicator
3 o species
2] =
]
=
Monitor extent and response to freatment of Established Alien Species -  What is the extent of present infestations? What is the impact of predatory
established invasive s pecies F5 | Predatory Freshwater invasive species on native species abundance and distribution? What are | Periodic sampling of freshwater habitats. abundance, Distribution 29 4.0 3.0
P (vertebrate and invertebrate) |effective management strategies for invasive species removal?
Alien Incinient Invasives - Is species present, if so what is the nature and extent of infestation? What
Monitor occurrence of non-established P are the most effective strategies for detecting and preventing new Periodic sampling of freshwater habitats outside T
L . . X F6 | Predatory Freshwater X . . . abundance, Distribution 2.8 3.2 3.0
(incipient) invasive species (vertebrate and invertebrate) invasives species? Where should efforts be focused? What are potential |of parks
impacts?
Coral Growth (erosion & . . . . o . .
M1 accretion) Is net accretion or erosion occurring? What are spatial patterns? monitoring quadrats coral growth and decline rates, water chemistry 2.7 4.2 2.0
Landsca | Monitor patterns of distribution & extent of
e community types istributi i i iti i i i i i
p y typ M2 Benthic Habitats How a.re .the dlstr!but|0n§ of benthl.c habltats/communlt.les and cgral/algal mapping, transects, quadrats Rugosny, relatllve abundance, species diversity, 26 38 3.0
@ cover inside and immediately outside the Parks changing over time? indicator species
=]
=
% M3 Benthic Marl.ne'lnvel.’tebrates Are therg .Iong-term changes in composition of selected native Transects, quadrats (photo, video) Cover by type, biomass, species diversity, relative 28 38 3.0
Q and Algae Biodiversity communities? abundance, counts
< 9
3 Monit ity d . truct . i - > . . . . .
3 onl.or community Yr}amlcs, structure, M Subtidal Hard Bottom (coral |Is varlat!c?n W|trl1|n.nor.mal rangg. What are selected (community transects, quadrats (photo, video), mapping cover by type, blomas.s, habltgt type diversity, 27 38 10
g function, and composition reef, colonized basalt, etc.) composition, distribution, physical structure) short- and long-term trends? percent cover of species density
E:
Subtidal - Soft Bottom (sand |Is variation within normal range? What are selected (community . cover by type, biomass, habitat type diversity,
M5 flat, seagrass bed) composition, distribution, physical structure) short- and long-term trends? ransects, quadrats, mapping percent cover of species density 24 3.8 10
Benthic Reef Fisheries / What are effects (size/age cohort, demographics) of human harvest on
§ Track comn_1un|ty and population trgnds in M6 Collected species (inverts: fished or gathered _speme_s. What are_thfs trends of trackable po_pulahon Transects, quadrats Counts, biomass, relative abundance 27 4.4 3.2
ES harvested fisheries / collected species sea cucumbers, pololo worm, parameters? If variance is observed, is it due to harvest? Is variance due
@ o corals; etc) to harvest levels?
r8” S_ Monitor populafion size and distribution of
% 2 native, endemic, or f.ocal species, including M7 Benthic Marine Invertebrates |Is populatlo.n virlatlon within normgl range (ilze/age cohort, transects, quadrats (photo, video), mapping Counts, demographlcs, biomass, relative 27 35 3.0
& response to restoration efforts. Where and Algae demographics)? What are population trends? abundance, recruitment rate
3 appropriate, measure demographics
(size{age structure, reproduct.ion., M8 Coral Growth/Size and Age |Is variation within normal range (growth, size, and age structure)? What ransects, quadrats (photo, video), mappin Cover by type, growth rates, recruitment rates, 26 4.2 20
recruitment, etc.) of selected indicator Structure, and Recruitment  |are selected short- and long-term trends? 4 photo, » Mapping mortality, survivorship : : :
- species
3 Established Coral Disease & |What is the incidence and level of disease in populations? Are transects, quadrats (photo, video), mappin disease tvpes. disease rates. occurrence
n:—, M9 |Pathogens (including diseases/pathogens affecting populations? What are trends in Lo & p ] » Mapping. ypes, . ’ ’ 2.4 3.5 1.0
= . . . . . . n incidence vectors, water quality
5] Monitor disease incidence and impacts, bleaching) disease/pathogen?
especially on native species ) » . Where are disease locations outside parks? What species are they i ) i .
Alien Incipient Coral Disease . S . . Transects, quadrats (photo, video), mapping, Disease rates, occurrence, vectors, recruitment
M10 affecting? What are rates and directions of spread? Identify existing L . 2.5 3.5 3.0
& Pathogens . oo . incidence, modeling rates
disease/pathogen incidence, impact, and trends
- = - ) e
Monitor extent and response to treatment of Established Alien Species - Can we det.ect chaqglng ltrends m. alien and |nva§|ye spemesl. What are . . N
. . ) . M11 . . effects of alien and invasive species on communities? What is response | Transects, quadrats (photo, video), mapping abundance, demography, distribution 2.7 3.8 3.0
established invasive species Benthic Marine
to treatment?
Is species present, if so what is the nature and extent of infestation? What
Monitor occurrence of non-established Alien Incipient Invasives - are the most effective strategies for detecting and preventing new . P——
(incipient) invasive species M12 Benthic Marine invasives species? Where should efforts be focused? What are potential fransects, quadrats, mapping abundance, demography, distribution 28 3.2 28
impacts?
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Eco . . - s Vs |,,. . o . P . Vital Sign | ALKA | PUHE
Vital
Char ital Sign Category Monitoring Objectives a8 Vital Sign Monitoring Question(s) Monitoring Method Metrics Rank (0-5)| Rank Rank COMMENTS / NOTES
. . . Water Column Marine . - e . . . —
Commun Monitor community dynamics, structure, M13 |Vertebrates and Invertebrates Are there long-term changes (community composition, distribution) in telemetry, quadrats, transects, aerial surveys, Relative abundance, demographics, distribution, 28 3.2 26
ity  function, and composition Biodiversity selected native communities? tows, traps movement, diversity ’ ’ ’
Track comr.nunlt.y and pgpulatlon trends in M14 |Water Column Reef Fisheries Is variation in community / popula.tlon parameters due to.harvest. What Transects, quadrat Abundance, demography, size class, recruitment 2.2 4.4 2.6
harvested fisheries species are effects of human harvest on fished or gathered species?
Established Marine Animal What is the incidence and level of disease in populations? Are disease types. occurrence. fissue samples
M15 | (other than turtles) Disease &  diseases/pathogens affecting populations? What are trends in Incidence, telemetry vectors Ypes, ’ pies, 1.9 3.2 2.0
Monitor disease incidence and impacts, Pathogens disease/pathogen?
especially on native species Established Turtle Disease & 'Vhat s the incidence and level of disease in populations? Are
E M16 Pathogens diseases/pathogens affecting populations? What are trends in incidence, telemetry (mark-recapture) disease types, occurrence, vectors 29 3.2 1.0
@ 9 disease/pathogen?
Q R . . B . B o
% Monitor extent and response to treatment of Established Alien Species - Can we det.ect chaqglng ltrends m. alien and |nva§|ye spemesl. What are N
3 o . . ) . M17 . effects of alien and invasive species on communities? What is response | Transects, quadrats abundance, demography, distribution 25 3.8 2.6
El o established invasive species Water Column Marine
] to treat t?
3 2 o treatment?
Q .
% g' Monitor population size and distribution of M18 Y:\?;i;ggl::;n Marine Is variation within normal range? What are temporal trends? Transects, quadrats, tows, traps Abundance, size, demography, recruitment rates 2.8 4.2 2.6
= native, endemic, or focal species, including
response to restoration efforts. Where Fish Growth/Size and Age Is variation within normal range? What are selected short- and long-term . abundance of size classes, recruitment rates,
. . M19 . transects, quadrats, photoquadrats, mapping . . . 3.2 4.0 2.0
appropriate, measure demographics Structure, and Recruitment trends? species diversity
(size/age structure, reproduction,
recruitment, etc.) of selected indicator . . . . R
species M20 Marine Speme_s Protection (T, Is variation within normal range? What are temporal trends? telemetry, quadrats, transects, aerial surveys abundance, demographics, distribution, 3.3 44 2.6
E, S-0-C species) movement
= Is species present, if so what is the nature and extent of infestation? What
w o Monitor occurrence of non-established M21 Alien Incipient Invasives - are the most effective strategies for detecting and preventing new Transects. quadrats. tows. traps abundance. demoaraphy. distribution 21 3.2 26
g g' (incipient) invasive species Water Column Marine invasives species? Where should efforts be focused? What are potential -9 ’ rap ’ grapny, ’ ’ ’
o m impacts?
5 38
D @ Intertidal Biodiversity - . . " T .
< -
(S,- s M22 Vertebrates, Invertebrates, Are there long-term changes in selected native communities, distribution, Population surveys, transects, quadrats Abundance and tren_ds of selected species or 3.1 4.2 26
< @ cover? groups, evenness, richness
3 o and Algae
2]
g Monitor community dynamics, structure Is variation within normal range? What are selected (community cover by type, habitat type diversity, percent cover|
3 . ¥ ayn ' ’ M23 | Intertidal - Hard Bottom composition, distribution, physical structure, habitat extent) short- and transects, quadrats Y ype, . P Y. P 2.2 3.8 1.0
c function, and composition of species density
2. long-term trends?
<
. Is variation within normal range? What are selected (community . . .
M24 Intertidal - Soft Bottom (sand composition, distribution, physical structure, habitat extent) short- and transects, quadrats, mapping cover b.y type, h‘ab|tat type diversity, percent cover 2.6 3.2 3.6
beach, mudflat, mangrove) of species density
long-term trends?
. . . Intertidal Reef Fisheries / ) . . .
Track community and population trends in . . .. \What are effects of human harvest on fished or gathered species? What | Transects, quadrats, mapping, traps, biomass, . . . P—
) : . M25 | Collected species (limu, opihi, . . Demographics, size, recruitment, distribution 2.3 4.2 2.6
harvested fisheries collected species crabs, fish, etc.) are trends in harvested species? percent cover
El
e Monitor population size and distribution of
S native, endemic, or focal species, including
- response to restoration efforts. Where . . . I
appropriate, measure demographics M26 Intertidal Manng Is variation within normal range? What are the long / short term trends? population surveys, quadrats, transects, traps, abunfiance, distribution, evenness, demography, 3.0 3.6 2.0
o . . Invertebrates, Fish, and Algae tows recruitment
k) (size/age structure, reproduction,
a:—, recruitment, etc.) of selected indicator
= species
>
- — - - o
Monitor extent and response to treatment of Established Alien Species - Can we detgct changmg ltrends m. alien and |nva§|ye speaesl. What are population surveys, quadrats, transects, traps, P—
. ; . . M27 . . effects of alien and invasive species on communities? What is response abundance, demography, distribution 25 4.0 2.6
established invasive species Intertidal Marine to treatment? tows
Is species present, if so what is the nature and extent of infestation? What
Monitor occurrence of non-established M28 Alien Incipient Invasives - are the most effective strategies for detecting and preventing new Transects. quadrats. mapping. vectors. trans abundance. demoaraphy. distribution 26 3.7 26
(incipient) invasive species Intertidal Marine invasives species? Where should efforts be focused? What are potential -9 » Mapping, » rap ’ grapny, ’ ’ ’
impacts?

7: Network, ALKA, and PUHE Vital Signs

16-18 March 2004, Vital Signs Workshop

NAME:





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


